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(57) Abstract 

PURPOSE: To improve convenience in use by a method 
wherein a battery is charged in parallel with the power 
supply to a backup circuit from an AC power supply at 
^ the-time*af-a shrft to a-power saving mode. 

CONSTITUTION: A power supply control part 1 receives 
shift information to a power saving mode such as a 
resume state, a sleep state and a stand-by state from a 
power saving backup control part 6 and, in the power 
saving mode, a power is supplied to a battery 2 from an 
AC power supply 3 in parallel with the backup power 
supply to a backup circuit part 5 to charge the battery 
2. The power saving backup control part 6 monitors the 
system and controls the shift to the power saving mode. 
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(54) INFORMATION PROCESSING SYSTEM 

(57) [Abstract] 

[Object] To charge a battery parallel to supply of power to 
a backup circuit from an AC power source when shifting to a 
power save mode and to improve user friendliness. 

[Constitution] A power controller 1 receives information of 
a shift to a resume state, sleep state, standby state, or 
other power save mode from a power save backup controller 6 
arid charges the battery by supplying power to a battery 2 
in the same way as the supply of backup power from an AC 
power source 3 to a backup circuit 5 in the power save 
mode. The power save backup controller 6 monitors the 
system and controls it to shift to the power save mode. 
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[CLAIMS] 

[Claim 1] An information processing system provided with a 
CPU, memory bus controller, display controller, I/O 
controller, main memory, and display memory and driven by a 
battery, comprising a means for charging a battery at the 
time of a power save mode. 

[Claim 2] An information processing system as set forth in 
claim 1, wherein provision is made of a plurality of 
batteries and provision is further made of a means for 
simultaneously charging and discharging the batteries in 
accordance with the remaining charges of the batteries. 
[Claim 3] An information processing system as set forth in 
claim 1 or 2, wherein provision is made of a means for 
discharging each battery in a state where an AC power 
source is connected. 

[DETAILED DESCRIPTION OF THE INVENTION] 
[0001] 

[Field of Utilization in Industry] The present invention 
relates to a personal computer, work station, or other 
battery operable information processing system for data 
processing etc. in office work. 

[0002] 

[Prior Art] In recent years, information processing systems 
are becoming smaller in size and lighter in weight. 
Personal computers operating by battery are now being 
marketed. Due to this trend, in small sized information 
apparatuses, there are requests for battery drive. These 
are being marketed. 

[0003] In such an information processing system, to 
increase the battery life, reduction of the power 
consumption by many power management controls has been 



studied. Further, the built-in secondary battery is charged 
when the AC is connected and the power source of the 
apparatus is made OFF. It is not charged when the power 
source is ON. For example, Japanese Patent Publication (A) 
No. 2-210516 discloses providing a main battery for 
operating a microprocessor and a sub battery for 
maintaining data of a memory and providing a voltage drop 
detection circuit for detecting a drop of the voltage of 
the sub battery and a switching circuit for switching the 
sub battery and the main battery so as to secure 
reliability of the data when the voltage of the sub battery 
drops. However, no consideration has been given to 
charging/discharging control where both of the main power 
source and the sub power source cannot supply voltage by 
switching the power supply. 

[0004] Further, for controlling the charging/discharging of 
a battery indispensable in a work station or personal 
computer operating by a battery, in a conventional system, 
the operator must deliberately set the battery to the 
charging state. User friendliness is not considered. 

[0005] 

[Problem to be Solved by the Invention] Conventionally, the 
practice has been to connect the AC power source, turn off 
the power source of the system, and in that state charge 
the battery. As a method not charging the battery other 
than when turning the power source of the system off and 
prolonging the battery life, the power save mode is 
provided. This reduces the power consumption. Due to the 
above situation, the battery was not charged unless the 
power source was turned off. Further, due to the memory 
effect of the battery, there is the problem that the 
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characteristic of the battery capacity as set forth in the 
specifications is not obtained unless the battery is fully 
discharged and refreshed. 
[0006] 

[Means for Solving the Problems] The present invention 
solves the above problem and provides a means for 
charging/discharging a battery based on the results of a 
means for monitoring the remaining charge of a battery 
parallel to the supply of power to the backup circuit from 
the AC power source when shifting to the power save mode in 
the case when the system is connected to the AC power 
source and controls the charging/discharging in accordance 
with the remaining charges of the battery to thereby 
effectively utilize the supply of the power from the AC 
power source and achieve an improvement of the user 
friendliness. Further, by providing a plurality of 
batteries and providing a means for simultaneously charging 
and discharging the plurality of batteries, a plurality of 
batteries are effectively utilized, and improvement of the 
user friendliness is achieved. 
[0007] 

[Mode of Operation] By charging the battery at the time of 
the power save mode, an information system not making an 
operator be conscious of charging and superior in user 
friendliness is provided. By charging the battery even the 
operator is not intending to charging it, an increase of 
the battery life for the operator can be achieved. 
[0008] 

[Embodiment] Below, an embodiment of the present invention 
will be explained with reference to the drawings. FIG. 1 is 
a block diagram showing a logic configuration of a system. 
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1 is a power supply controller for switching a power supply 
system and controlling charging/discharging of the battery, 

2 is a chargeable and dischargeable battery configured by a 
secondary battery, 3 is an AC power source, 4 is a normal 
operation system logic circuit and device part which is 
supplied with power and operates in a normal mode, 5 is a 
backup circuit supplied with power at the time of a resume 
mode, at the time of a power save mode, and at the time of 
a backup mode, 6 is a power save backup controller managing 
a process of execution of the system and informing the 
power save mode state to the power supply control circuit 
1, 7 is a normal operation system power supply channel in 
the normal mode, 8 is a power save mode system power supply 
channel at the time of backup, 9 is a battery 
charging/discharging channel for charging and discharging 
of the battery, and 10 is an AC power supply channel. 
[0009] The power supply controller 1 receives the 
information of the shift to the resume mode, sleeve mode, 
stand-by mode, or other power save mode from the power save 
backup controller 6 and operates so as to charge the 
battery by supplying power to the battery 2 in the same way 
as the supply of the backup power to the backup circuit 5 
from the AC power source 3 in the power save mode. 

[0010] The power save backup controller 6 monitors access 
to various I/Os and startup to the resume mode and controls 
the system for shifting to the power resume mode, sleeve 
mode, stand-by mode, or other save mode. This power save 
mode improves the user friendliness by backup of 
information onto the memory, turns off a backlight of an 
LCD, and turns off the power source of a hard disk and a 
floppy disk drive to thereby reduce the amount of consumed 
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power . The present invention charges the battery based on 
the remaining charge of the battery at the time of the 
power save mode in which the power consumption amount is 
small. FIG. 2 is an internal block diagram of the power 
supply controller 1 . 

[0011] 11 is a battery control register for setting the 
power save mode and a charging/discharging situation of the 
battery . 12 is a battery remaining charge register for 
setting the remaining charge of the battery, 13 is a 
battery discharge setting bit, that is, a BDC bit, 14 is a 
battery charge setting bit, that is, a BC bit, 15 is a 
power save mode setting bit, that is, PSM bit, 16 is a 
power supply switch for supplying power to the system in 
the normal mode and supplying power to the system for 
backup to the memory at the time of the stand-by and sleeve 
modes, 17 is an AC/battery switch, 18 is a battery monitor 
charging controller for monitoring whether or not the AC 
power source 3 is connected, monitoring the remaining 
charge of the battery, and controlling the 
charging/discharging, and 19 is an AC/BA bit for setting 
from which of the battery and AC the power is to be 
supplied. The battery control register 11 has the BDC bit 
-13, BC bit 14, PSM bit 15, and AC/BA bit 19, receives the 
remaining charge information of the battery from the 
battery monitor charging /discharging controller 19, and 
sets the BC bit 14 and operates so as to charge the battery 
when charging is necessary. Further, when the remaining 
charge of the battery is sufficient and discharging is 
possible, the BDC bit 13 is set and the discharging is 
carried out. By setting the AC/BA bit 19, the power is 
supplied from either of the AC power source 3 or the 
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battery 2. It is also possible to supply power from the 
battery 2 by the AC/battery switch 17 without supplying 
power from the AC power source 3 based on the information 
of the battery remaining charge register 12 in order to 
fully and completely use the battery 2 in order to prevent 
the memory effect even when the AC power source is 
connected. 

[0012] The BDC bit 13 is a battery discharge setting bit 
for discharging the battery. The PSM bit 15 sets 
information indicating the power save mode from the power 
save backup controller 6 managing the process of the 
system. The power supply switch 16 switches whether power 
is to be supplied to the normal operation system logic 
circuit 4 or power is to be supplied to the backup circuit 
portion 5 in order to store the information in the memory, 
support the resume function, and limit the system supplied 
with power, but does not supply power to unnecessary 
circuits, whereby a reduction of the power consumption can 
be achieved. The AC/battery switch 17 switches the power 
supply source based on the information of connection of the 
AC power source 3 and the information from the AC/BA bit of 
the charging mode of the battery. The battery monitor 
charging/discharging controller 18 obtains information of 
the battery from the battery remaining charge register 12, 
controls the charging/discharging of the battery, controls 
the supply of power from the AC power source 3, and 
monitors connection. Further, when the AC power source 3, is 
not connected to the system, it is also possible to output 
a message to the operator or inform him of this by an alarm 
by the battery monitor charging/discharging controller 18. 
As mentioned above, the charging of the battery is enabled 
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at the time of the power save mode and therefore effective 
utilization of the battery 2 and the AC power source 3 and 
improvement of the user friendliness can be achieved. 
[0013] FIG. 3 is a flow chart of the charging/discharging 
operation. 20 shows power save mode PSM bit setting 
processing for setting the PSM bit 15 of the battery 
control register 11 in the power supply controller 1 by 
shifting to the power save mode, 21 shows AC power source 3 
connection check judgment by the battery monitor 
charging/discharging controller 18, 22 shows battery 
remaining charge check judgment when the AC power source is 
connected, 23 shows battery remaining charge check judgment 
when the AC power source is not connected, 24 shows battery 
charging start processing, 25 shows battery discharging 
start processing, 26 shows battery power supply processing 
for supplying power from the battery, and 27 shows shutdown 
processing for automatically storing the data in a fixed 
disk when the battery runs out and ending the system. When 
the apparatus shifts to the power save mode, the PSM bit 15 
is set, while when the AC power source 3 is not connected, 
charging of the battery is impossible, therefore, first, 
the connection of the AC power source 3 is checked. When 
the AC power source 3 is connected, the remaining charge of 
the battery is checked and the charging is started when the 
charging is necessary. When there is capability for 
discharging, in order to prevent the memory effect, the 
discharging is carried out until the battery is used to the 
end. After the discharging, in order to perform the 
charging, the routine is returned to the AC connection 
check processing 21. After the charging, in order to set 
the discharge enable state, the routine is returned to the 
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battery remaining charge check processing 22. When the AC 
power source 3 is not connected, it is impossible to 
perform the charging, therefore the battery remaining 
charge check processing 23 is carried out. When there is 
remaining charge of the battery, the battery power supply 
26 is carried out, while when there is no remaining charge 
of the battery, the shutdown processing 27 is performed, 
whereby the reliability of the data is maintained. 
[0014] FIG. 4 is a block diagram of a main/sub battery 
system. 28 is a main battery, 29 is a sub battery, 30 is a 
main battery remaining charge register for setting the 
remaining charge of the battery, 31 is a sub battery 
remaining charge register for setting the remaining charge 
of the sub battery 29, 32 is a charging/discharging channel 
of the main battery, and 33 is a charging/discharging 
channel of the sub battery. The battery monitor 
charging/discharging controller 19 controls the 
charging/discharging of the main battery 28 and the sub 
battery 29 based on the information from the main battery 
remaining charge register 30 and the sub battery remaining 
charge register 31. When the AC power source 3 is connected 
and the power supply capability of the main battery 28 is 
insufficient, power is supplied from the sub battery 29 to 
charge the main battery 28. Further, power can also be 
supplied from the AC power source. Note that, at the time 
of the normal operation, when there is not enough 
capability to simultaneously supply power from the AC power 
source 3 to the system and charge the battery, the battery 
is charged at the time of the power save mode as explained 
in the present invention. Further, when both of the main 
battery 28 and the sub battery 29 lack power supply 
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capability, the battery monitor charging/discharging 
controller 19 operates so as to automatically perform the 
shutdown processing to protect the data and maintain the 
reliability of the system. When the power supply capability 
of the sub battery 29 is insufficient in the state where 
the main battery 28 can supply power, the sub battery 29 is 
charged . As explained above, it becomes possible to improve 
the user friendliness to the operator by efficiently 
controlling the charging/discharging of the two batteries. 
[0015] 

[Effect of the Invention] The present invention is 
configured as explained above, therefore exhibits the 
effects as disclosed below . 

[0016] By making charging of the battery possible when the 
system is in the ON state and in the power save mode, user 
friendliness is improved. Further, it becomes possible to 
prevent a drop in the battery capacity due to the memory 
effect of the battery. Further, in a system having a 
plurality of batteries, by simultaneously controlling the 
charging and discharging, a system having a good battery 
efficiency can be provided. 

[BRIEF DESCRIPTION OF THE DRAWINGS] 

[FIG. 1] A view of the logic configuration of a system. 
[FIG. 2] An internal block diagram of a power supply 
controller . 

[FIG. 3] A flow chart of a charging/discharging operation. 
[FIG. 4] A view of the system configuration of a main/sub 
battery. 

[Description of Notations] 

1 power supply controller, 2 battery, 3 AC power 
source, 4 normal operation system logic circuit device 
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portion, 5 "* backup circuit, 6 "* power save backup 
controller, 7 "' normal operation system power supply 
channel, 8 "" power save mode system power supply channel, 
"' battery charging/discharging channel, 10 AC power 
source supply channel, 11 *" battery control register, 12 
battery remaining charge -register, 13 BDC bit, 14 '* BC 
bit, 15 "* PSM bit, 16 power supply switch, 17 
AC /battery switch, 18 "' battery monitor 

charging/discharging controller, 19 *'* AC/BA bit, 20 PSM 
bit setting processing, 21 *" AC connection check judgment 
22 "* battery remaining charge check judgment when AC is 
connected, 23 battery remaining charge check judgment 
when AC is not connected, 24 charging start processing, 
25 discharging control processing, 26 "* battery power 
supply processing, 27 *" shutdown processing, 28 main 
battery, 29 "* sub battery, 30 main battery remaining 
charge register, 31 *" sub battery remaining charge 
register, 32 main battery charge/discharge channel, and 
33 sub battery charge/discharge channel. 
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[FIG. 1] 
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[FIG. 2] 
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[FIG. 3] 
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[FIG. 4] 
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